Despite many studies demonstrating the effect of acclimation on behavioural or physiological traits, considerable debate still exists about the evolutionary significance of this phenomenon. One of the unresolved issues is whether acclimation to warmer temperature is beneficial at treatment or at more extreme test temperatures. To answer this question, we assessed the effect of thermal acclimation on preferred body temperatures ( T p s), maximum swimming and running speed, and critical thermal maximum ( CT max ) in the Danube crested newt ( Triturus dobrogicus ). Adult newts were kept at 15 ° C (control) and 25 ° C (treatment) for 8 weeks prior to measurements. We measured T p s in an aquatic thermal gradient over 24 h, maximum speeds in a linear racetrack at six temperatures (5-33 ° C), and CT max in a continuously heated water bath. T p s were higher in newts kept at 15 ° C than in those kept at 25 ° C. The maximum swimming speed did not acclimate. The maximum running speed at 30-33 ° C was substantially higher in newts kept at 25 ° C than in those kept at 15 ° C. CT max increased with the treatment temperature. Hence, we conclude that the acclimation response to warm temperature is beneficial not at treatment but at more extreme temperatures in newts.
INTRODUCTION
It has long been established that many organisms may modify their regulatory behaviour or physiology when exposed to experimentally induced stressful factors. Although this change, termed acclimation (Bligh & Johnson, 2003 ; but, for more restrictive definitions, see also Rome, Don Stevens & John-Alder, 1992; Wilson & Franklin, 2002b) , has been demonstrated in many organisms and at different levels of biological organization (Cossins & Bowler, 1987; Prosser & Heath, 1991; Hochachka & Somero, 2002) , the adaptive significance of this phenomenon is still under considerable debate. Traditional studies often assumed that acclimation is beneficial (i.e. it would increase the physiological performance and fitness of the organism kept in a particular environment relative to another organism not acclimated to that environment). However, recent tests of this beneficial acclimation hypothesis (BAH; Leroi, Bennett & Lenski, 1994; Zamudio, Huey & Crill, 1995; Bennett & Lenski, 1997; Huey et al ., 1999; Gibert, Huey & Gilchrist, 2001; Stillwell & Fox, 2005) rejected its general validity, demonstrating instead that organisms reared either at optimal temperatures (the optimal temperature hypothesis) or at warm temperatures (the hotter is better hypothesis) often have a fitness or performance advantage at other temperatures.
Despite rejection of the BAH using the scheme described above, acclimation may be beneficial not at treatment but at more extreme conditions (Leroi et al ., 1994; Hoffmann, 1995; Huey et al ., 1999; Woods & Harrison, 2001; Loeschcke & Hoffmann, 2002) . For example, bacteria ( Escherichia coli ) reared at 41.5 ° C have lower fitness at 41.5 ° C then those reared at 32.5 ° C and tested at 41.5 ° C (Leroi et al ., 1994) . However, when exposed to 50 ° C, bacteria reared at 41.5 ° C survive better than those reared at 32.5 ° C. Similarly, caterpillars ( Manduca sexta ) reared at low-water diet grow slowly but have reduced evaporative water loss and water excretion than those consuming high-water diet, which may be advantageous under water-limited conditions (Woods & Harrison, 2001) . Unfortunately, these studies considered acclimation that included reversible responses of an organism as well as responses that are fixed during ontogeny (Huey et al ., 1999; Wilson & Franklin, 2002a) , and thus it is questionable whether this pattern holds also for the reversible type of acclimation in adults as traditionally studied by physiologists.
In the present study, we tested two a priori hypotheses to evaluate the significance of thermal acclimation responses in newts, the BAH (Leroi et al ., 1994) and the 'BAH at Extreme Temperatures' (BAHET; Huey et al ., 1999) . Our approach is based on predictions about the direction and magnitude of acclimation responses of several traits at whole-animal level; thermal preferences, locomotor performance, and thermal resistance. Because optimal temperatures for physiological functions, mean preferred temperatures ( T p s) and heat resistance (e.g. critical thermal maximum, CT max ) are often coadapted (Huey & Bennett, 1987; Huey & Kingsolver, 1993; Bauwens et al ., 1995;  reviewed by Angilletta, Niewiarowski & Navas, 2002) , we predict that, if the BAH is valid, these traits will acclimate in the same direction and magnitude (coacclimation) to reestablish coadaptation in a new environment. On the other hand, if acclimation is beneficial at extreme test temperatures (Leroi et al ., 1994; Hoffmann, 1995; Huey et al ., 1999) , an organism will modify just traits increasing survival at extreme conditions. These traits will perform best at temperatures that are either lower (cold acclimation) or higher (warm acclimation) than treatment temperature (Huey et al ., 1999) and heat (cold) resistance will be modified in the same direction as physiological performance to maintain the distance between optimal temperatures for physiological functions and their respective thermal limits ('performance safety zone'; Heatwole, 1970) . Temperature preferences, which can be considered as a behavioural stress evasion mechanism (Hoffmann & Parsons, 1991) , are expected to show an inverse acclimation response (i.e. mean T p s should decrease with treatment temperature) to prevent further exposure of an organism to extreme temperatures (Feder & Pough, 1975) .
Newts, Triturus dobrogicus (Kiritzescu, 1903) , are suitable models to test these predictions for three reasons. First, this species, unlike its closest relatives, occurs exclusively in basins of the Danube river and its tributaries (Arntzen et al ., 1997) , which are exposed to hot and dry summer. Hence, high temperature acclimation may be a likely mechanism through which newts may cope with the seasonal increase in environmental temperatures, especially on land where their thermoregulatory abilities are seriously restricted due to high evaporative water loss (Licht & Brown, 1967; Spotila, 1972; Moore & Sievert, 2001 ). Second, adult caudate amphibians are capable to acclimate maximum locomotor performance (Marvin, 2003a, b ; but see also Else & Bennett, 1987) , T p s and CT max (Brattstrom, 1968; Spotila, 1972; Feder & Pough, 1975) , and thus they are suitable organisms for acclimation studies. Finally, recent studies have demonstrated the influence of nutritional and reproductive state on temperature preferences in newts (Gvo | dík, 2003 (Gvo | dík, , 2005 , which provides some evidence for coadaptation between thermoregulatory behaviour and thermal physiology in these species (Angilletta et al ., 2002) .
In the present study, we measured acclimation responses to the increase in environmental temperature of four traits: (1) T p s; (2) maximum swimming speed; (3) maximum running speed; and (4) CT max . If the BAH is valid in this species, we predict that these traits will acclimate in the same direction and at comparable magnitude. However, if acclimation is beneficial at extreme rather than at treatment temperatures, newts will show an acclimation of running speed and CT max , and an inverse relationship between acclimation temperature and mean T p s.
MATERIAL AND METHODS

A NIMAL COLLECTION AND MAINTENANCE
Adult newts ( T . dobrogicus ) were captured from a population near Fülopháza, Hungary in March 2000. Animals (eight females and eight males) were transferred to the laboratory at the Institute of Vertebrate Biology. Pairs of newts were housed in plastic cages (50 × 30 × 25 cm 3 ) filled with 15 L of tap water. Each cage was provided with a piece of styrofoam (10 × 15 cm 2 ) and some aquatic plants that served as a refuge. Newts did not shift from the aquatic to the terrestrial stage but remained semi-aquatic under these conditions, as it sometimes occurs in natural populations (Andreone & Giacoma, 1989) . Newts were placed in a room kept at 10-24 ° C (March to November) and 4-8 ° C (November to March), with a natural photoperiod, and stayed there for 3 years to reduce the effect of previous thermal history. Air temperature decreased to 6 ± 2 ° C during winter. Newts were fed with earthworms, Tubifex worms or fish meat once to twice per week.
T EMPERATURE ACCLIMATION
In April 2003, the room temperature was gradually increased to 15 ° C (1 ° C day − 1 ). Subsequently, we randomly separated newts in two groups. The control group [mean snout-vent length (SVL) = 81.0 ± 1.4 mm, body mass = 8.5 ± 0.5 g] was placed in a temperatureand light-controlled room at 15 ± 1 °C and under a 12 : 12 h light/dark photoperiod for 10 weeks before the beginning of experiments. The experimental group (mean SVL = 80.9 ± 1.4 mm, body mass = 8.3 ± 0.5 g) was placed to another room where air temperature was gradually increased from 15 °C to 25 °C (1 °C day −1 ) and then maintained (±1 °C) for the same time as in the control group. We chose the control and treatment temperatures with respect to the range of mean hourly temperatures preferred by this species (Gvo|dík, 2003) . Water changes and feeding (see above) were provided regularly at the same time for newts in both groups. Measurements were performed from July until August as described below.
PREFERRED BODY TEMPERATURES
We measured thermal preferences in a stainless steel tank with a horizontal thermal gradient (Gvo|dík, 2003) . The tank was longitudinally divided into three lanes. Each lane consisted of 12 partially separated compartments of equal size with different water temperatures (5-32.5 °C). The tank was filled with water to a depth of 4 cm. Water was intensively aerated in all compartments to prevent establishment of an oxygen gradient. The tank was placed in a room at 18 ± 2 °C. Illumination was provided with fluorescent tubes (300 lux) during the day (06.00-18.00 h) and with two red bulbs (< 5 lux) during the night.
Because feeding and digestion affect temperature preferences in newts (Gvo|dík, 2003) , we fed all individuals with equal amounts (10% of body mass) of Tubifex worms 24 h before experiments. For determination of temperature preferences, we placed three randomly chosen newts individually at each lane of the gradient 12 h before the experiment for habituation to the gradient environment. Subsequently, their behaviour was videotaped (SVT-S3050P, Sony) using a wide-angle camera (CCD-TRI-Q-2012FP, Videotronic Infosystems) from 21.00 h over a 24-h period.
We later reviewed videotapes to record the position of newts in the gradient at 10-min intervals. These position values were then transformed into temperature values by using the calibrated temperature for each compartment. Because newt body temperatures closely approach those of the surrounding water (Gvo|dík, 2005), we considered this method as a reliable indirect estimate of body temperatures in newts during the aquatic phase. In less than 5% of individual measurements, newts left the water by climbing on the walls for 10-20 min and such data were discarded. To characterize the range within which newts maintained their body temperatures, we estimated the lower (LBT p ) and upper bounds (UBT p ) of the preferred temperature range for each individual as the 10% and 90% percentile of all T p s, respectively. Because individual variation in locomotor activity (hereafter we will use activity only) may affect the mean and variance of preferred temperatures (Hutchison & Dupré, 1992) , we estimated activity for each individual as the number of entries to different compartments by a newt during a 10-min interval (Gvo|dík, 2003) .
LOCOMOTOR PERFORMANCE TRIALS
We measured swimming and running speed in a linear racetrack (200 cm long × 10 cm wide). The central 100 cm of the racetrack was equipped with four pairs of infrared photocells placed at 25-cm intervals. The photocell sensitivity and the angle of infrared beams was set to ensure that newts invariably broke the beams with their snout. Photocells were linked to a computer that recorded the times (precision 0.001 s) at which newts crossed the infrared beams. For aquatic measurements, the racetrack was filled with 3 cm of tap water. For terrestrial measurements, moist paper towel was used as running surface. Aquatic and terrestrial speed trials were carried out in a temperature controlled room at 20, 15, 25, 33, 10, and 30 °C, and then retested at 20 °C to evaluate the potential effect of fatigue, experience and other factors on locomotor performance (Wilson & Franklin, 2000) . The order of temperatures, types of locomotion, and measured individuals was randomly selected. Because pilot observations showed that longer (> 2 h) exposition at 35 °C may cause the loss of righting response in some newts (not used in this study), we reduced the highest experimental temperature to 33 °C. Newts were fed with Tubifex worms the day following the measurements and were allowed to rest for another 2 days before the following test. We measured body mass of newts before and after locomotor performance trials. Because newts maintained similar body mass throughout the trials, we included all specimens in the subsequent analyses.
Prior to the speed trials, we placed the newts in cages filled with 2 cm of water and gradually (0.5 °C min −1 ) cooled or heated them until the water temperature reached the test temperature. After another 30 min, the newt was placed on the racetrack, 10 cm before the first photocell, and was then elicited to move by tapping the tip of tail with a soft paintbrush. Each individual was chased four times at one temperature with a 60-min rest between runs. Each run was subjectively judged as 'good' or 'bad ' (van Ber-kum & Tsuji, 1987) and bad trials (< 15%) were discarded. The fastest speed over a 25-cm interval was considered as the ecologically realistic estimate of maximum swimming and running speed.
CRITICAL THERMAL MAXIMA
To measure critical thermal maxima, each newt was continuously heated (0.5 °C min −1 ) in a water bath from acclimation temperature until the onset of muscle spasms (Lutterschmidt & Hutchison, 1997) . After reaching this point, the newt was immediately placed in cold water for recovery. Water temperature was continuously measured 1 cm above the bottom using a thermocouple probe connected to a digital thermometer (HH 22, OMEGA Engineering). Similar to measurements of T p s, we considered water temperature as a reliable estimate of body temperature in newts.
STATISTICAL ANALYSES
The effect of acclimation on T p s was tested using a mixed-effects model for replicated, blocked design (Pinheiro & Bates, 2000) . We used a two-factor (acclimation and time of day) repeated measures model. The individual newts were added as a random factor nested under 'acclimation' in all mixed-effect models (see below). Time of day was characterized by eight 3-h intervals and it was therefore considered as a categorical variable. We used a similar two-factor (acclimation and test temperature) mixed-effect model, where both factors were considered as categorical variables, for analysis of the effect of acclimation on maximum speeds. Both models were extended with various correlation structures allowing correlated within-group errors (Pinheiro & Bates, 2000) . To evaluate how different models fit to the data, we used the Akaike Information Criterion (AIC). The model with the lowest AIC was preferred. We used a posteriori contrasts to compare maximum speeds between acclimation groups at particular test temperatures. To describe thermal performance curves and to facilitate their comparisons with published results, we calculated optimal temperatures and thermal performance breadths (TPBs) using the minimum convex polygon method (van Berkum, 1986) . Predicted speeds at each individual T p were interpolated from respective thermal performance curves (Bauwens et al., 1995) and were analysed using the same model as that for T p s.
Student's and paired t-tests were used for comparisons of CT max and repeatability of maximum speed, respectively. A significance level of α = 0.05 was used for all statistical tests except for unplanned comparisons where α was adjusted using Bonferroni sequential method (Rice, 1989) . All means are reported ± 1 standard error. Statistical analyses were performed with R software (R Development Core Team, 2003) .
RESULTS
PREFERRED TEMPERATURES
Consistent with the prediction of the BAHET, newts kept at 25 °C (hereafter 25 °C newts) preferred lower temperatures (16.6 ± 1.5 °C) than those kept at 15 °C (21.9 °C; F 1,13 = 8.98, P = 0.01; Fig. 1 ). Time of day had no significant effect on variation in preferred temperatures in both groups over 24 h (time of day: 
Preferred temperature (°C)
F 7,91 = 1.72, P = 0.12; group × time of day: F 7,91 = 0.67, P = 0.70). Similarly, 25 °C newts had lower T p bounds (LBT p = 11.4 ± 2.1 °C, UBT p = 19.7 ± 1.4 °C) than 15 °C newts (LBT p = 17.9 ± 1.9 °C, t 13 = 2.26, P = 0.04; UBT p = 24.5 ± 1.3 °C, t 13 = 2.50, P = 0.03). Consequently, newts in both groups maintained their body temperatures within similar ranges (25 °C newts: T p range = 6.6 ± 1.8 °C; 15 °C newts: T p range = 8.3 ± 1.9 °C; t 13 = 0.62, P = 0.54). Activity rates were similar in both groups over 24 h (F 1,13 = 0.01, P = 0.93), suggesting that differences in temperature preferences were not affected with variation in locomotor activity.
LOCOMOTOR PERFORMANCE
The maximum swimming and running speeds varied with test temperatures in both groups (swimming:
F 5,64 = 18.16, P < 0.001; running: F 5,64 = 31.80, P < 0.001; Fig. 2 ). The maximum swimming speed had significantly wider 80% TPB (14.9 ± 1.7 °C) than the maximum running speed in 15 °C newts (9.9 ± 1.4 °C; paired t-test, t 7 = 3.20, P = 0.02), but not in 25 °C newts (TPB for swimming = 14.8 ± 1.7 °C; TPB for running = 11.8 ± 1.4 °C; t 7 = 1.28, P = 0.24). Newts in both groups swam 2-16 times faster than they ran (Fig. 2) . Acclimation had no statistically significant effect on the maximum swimming speeds and the shape of respective thermal performance curves (swimming speed: F 1,14 = 0.60, P = 0.45; shape: F 5,64 = 17.42, P = 0.45). By contrast, the shape of the performance curve describing dependence of the maximum running speed on the test temperature differed between both groups (F 5,64 = 6.88, P < 0.001; Fig. 2) . Particularly, 25 °C newts ran two-to 2.3-fold faster at 30° and 33 °C than 15 °C newts (unplanned contrasts, Figure 2 . Thermal performance curves of swimming (top) and running (bottom) speeds (mean ± standard error) with the number of individuals measured at each test temperature in newts kept at 15 °C (circles) and 25 °C (squares). both P < Bonferroni-adjusted α), which agreed with the prediction of the BAHET. Both the inverse acclimation of T p s, and the acclimation of running speed had no significant influence on absolute values of predicted speeds in both groups (swimming: F 1,14 = 0.72, P = 0.41; running: F 1,14 = 0.37, P = 0.55), although relative values of predicted swimming and running speeds were apparently lower in 25 °C newts (76% and 68% of the maximum, respectively) than in 15 °C newts (89% and 89%; Fig. 3 ). The maximum swimming and running speeds were similar between the initial and final testing at 20 °C (Table 1) , suggesting an acceptable repeatability and minor confounding effect of fatigue, experience and other factors on these traits over the testing period.
CRITICAL THERMAL MAXIMA
As predicted by the BAHET, newts kept at 25 °C had higher CT max than those kept at 15 °C (t-test, t 14 = 3.52, P = 0.03). However, a 1 °C change in acclimation temperature produced only a 0.11 °C change in CT max (15 °C newts CT max = 36.8 ± 0.2 °C; 25 °C newts CT max = 37.9 ± 0.2 °C). The shift in CT max was related to that in thermal performance breadth of running speed in 25 °C newts (r = 0.86, P = 0.006).
DISCUSSION
The present study aimed to test whether thermal acclimation is beneficial at treatment temperatures or at more extreme ones. Our results showed diverse 
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acclimation responses of separate behavioural and physiological traits in newts. Consistent with one of proposed hypotheses, the BAHET, the maximum walking speed, and CT max were acclimated to higher temperatures, whereas the maximum swimming speed and T p s showed none and an inverse acclimation, respectively. We discuss these results bellow, addressing possible evolutionary and ecological explanations for the variation of acclimation responses to temperature.
The maximum running and swimming speeds in T. dobrogicus showed thermal sensitivity (TPB: 9.9-14.9 °C) similar to that of locomotor performance in other ectotherms (van Berkum, 1986; John-Alder, Morin & Lawler, 1988; Huey et al., 1989a; Bauwens et al., 1995; Navas, 1996) . However, depending on acclimation temperature, the thermal sensitivity of running speed was lower than that of swimming speed. The same result was reported in other semiaquatic ectotherms, such as snakes and salamanders (Stevenson, Peterson & Tsuji, 1985; Else & Bennett, 1987; Finkler & Claussen, 1999; Marvin, 2003b) , suggesting convergent evolution of thermal physiology in various species moving between aquatic and terrestrial habitats.
Newts (T. dobrogicus) possess the ability to acclimate the maximum running speed to the increase in environmental temperature. Earlier studies of thermal acclimation in adult salamanders failed to find acclimation capacity of terrestrial locomotor performance to warm temperatures (Else & Bennett, 1987; Marvin, 2003a, b) but the later studies demonstrated cold acclimation of swimming. Comparison of these results with those obtained in frogs and toads (Table 2) suggests that adult amphibians are capable to acclimate aquatic locomotor performance to cold temperatures and terrestrial performance to warm temperatures. Although more studies are needed to support this preliminary conclusion, it seems likely that the occurrence of thermal acclimation of locomotor performance in amphibians will be more common than previously thought (Johnston & Temple, 2002) .
Newts acclimated preferred body temperatures but in the opposite direction to running speed and CT max . The inverse acclimation response of T p s has been several times reported not only in amphibians, but also in fishes and reptiles (Hutchison & Dupré, 1992; Johnson & Kelsch, 1998) . Even though this acclimation response is consistent with our prediction formulated according to the BAHET (i.e. the behavioural stress evasion mechanism), this pattern might also result from another two causes. First, the inverse acclimation of T p s might represent a pathological condition resulting from chronic exposure at non-optimal temperatures (Wilhoft & Anderson, 1960) . Second, the inverse acclimation of T p s is a compensatory response to provide optimal temperatures for functions which either perform best under less extreme conditions and/or are incapable of acclimation (Johnson & Kelsch, 1998) . Unfortunately, in the present study, we could not distinguish between these hypotheses. According to the BAH, acclimation should improve fitness at treatment temperature (Leroi et al., 1994) . Although our study provided no data on the effects of acclimation on fitness, it brought several lines of indirect evidence against this hypothesis. First, the maximum running speed measured at 30 °C and 33 °C was 97% and 129% faster, respectively, in newts kept at 25 °C than in newts kept at 15 °C, whereas there was only 25% difference in the speed between these groups when tested at 25 °C. This clearly shows the performance advantage not at treatment, but at more extreme temperatures. Second, acclimation of running speed was related to acclimation of CT max . Because the increase in heat resistance may incur substantial costs in terms of lowered fecundity (Feder et al., 1992; Krebs & Loeschcke, 1994) , it is unlikely that mechanisms of the heat resistance acclimation would be triggered to provide an advantage at nonextreme temperatures. Finally, newts kept at 25 °C preferred substantially lower temperatures than the treatment one, which means that newts avoided the temperature with the supposedly beneficial effect of acclimation.
By contrast, our results were consistent with predictions of the BAHET. It can be easily assumed that modified temperature preferences will correctly determine timing and direction of the heat avoidance response, acclimated locomotor performance will enable faster escape from the overheated site, and increased heat resistance will extend the time spent at extreme temperatures. When considering their natural history, the reported acclimation responses are likely to benefit the newts. Newts are mainly nocturnal during their terrestrial phase, and thus they occur under leaf litter, in burrows of small mammals, or just under vegetation during daytime (Jehle & Arntzen, 2000) . If such shelters will be overheated by direct sunlight, a warm-acclimated newt will have an advantage over non-acclimated one.
Besides hypotheses tested in the present study, recent studies have proposed two more hypotheses predicting the acclimation response to warm temperatures: (1) the Optimal Temperature Hypothesis, which states that there is an optimal temperature maximizing fitness at all temperatures (Zamudio et al., 1995) , and (2) the Hotter is Better Hypothesis, which states that fitness increases with treatment temperature (Huey et al., 1999) . However, testing of these hypotheses requires at least 3 × 3 experimental design. Because we used 2 × 6 experimental design, we could distinguish the BAH from the optimal temperature and the hotter is better hypotheses but we could not discriminate between the latter two. Despite this limitation, the results of our study provided no support for any of these hypotheses. By contrast, using a 3 × 3 experimental design, we could not distinguish between the BAHET and the remaining hypotheses. Hence, we propose to use 3 × 5 experimental design as the most powerful approach for simultaneous testing of all alternative hypotheses about the evolutionary significance of acclimation.
Perhaps the major drawback of studies dealing with thermal acclimation is that this term is used interchangeably for several kinds of phenotypic plasticity, which may differ in mechanisms, reversibility, speed of response, and evolutionary significance (Wilson & Franklin, 2002a; Bowler, 2005; Loeschcke & Sorensen, 2005 ; but see also Fischer et al., 2003) . It is therefore questionable to what extent findings based on the study of one plastic response can be generalized for others. The results of this study are noteworthy from this point because they confirmed three important conclusions based on studies of either developmental plasticity or also the heat shock response for the reversible plastic response in adults, which is considered as acclimation in the strict sense (see References above). First, this study confirmed the suggestion made by Huey et al. (1999) that the temperature shift works as a dynamic cue (i.e. the cue predicts the future warmer environment) rather than as a steadystate cue for the acclimation response. Hence, the adaptive value of acclimation depends on accuracy of this prediction (Windig, de Kovel & de Jong, 2004) . Second, various acclimation responses of separate traits in the present study support the previous view (Woods & Harrison, 2001 , stressing the necessity to focus on changes in individual traits rather than on the net effects on fitness of all organismal traits to understand the adaptive significance of acclimation. For example, the beneficial acclimation of individual traits at extreme temperatures may be masked by decreased fitness at normal temperatures. Finally, the present study implies that the general benefit of phenotypic changes to the increase in environmental temperature may be similar regardless of the type of plastic response and species studied: the protection of an organism against further temperature change to increase its survival at extreme temperatures.
